Normalization and differential abundance testing
We aimed to use the package most suitable to our data. This choice was not straightforward, since the performance of the packages, in terms of for instance AUC, is not known on real-life data. To gain insight in performance of the packages we have evaluated 25 methods for normalization and abundance testing by the R tool DAtest (https://github.com/Russel88/DAtest) 1 . We tested all packages that were available in R version 3.3.0 and present our findings and motivation for the package of choice below.
The Venn Diagram in Supplementary Figure 1 shows that the results (species with differential abundance) are dependent on the chosen method. Supplementary Figure 1 . Venn diagram for significant differential abundances for the tested methods (adjusted p-value<0.05) using the pressure ulcer dataset.
Considering the subsequent choice of the method, we avoided packages using rarefying (commonly done on microbiome data) because of a loss of sensitivity due to elimination of part of the data.
RAIDA and MetagenomeSeq assume that the log-transformed data follow a normal distribution and ALDEx2 a Dirichlet distribution, which are continuous distributions. Since RNAseq counts of species represent discrete data and contain many zeros (shown in Supplementary Figure 2 using the pressure ulcer dataset), their analysis requires the use of a proper mathematical theory. We hence believe a Poisson or negative binomial distribution is more appropriate to model the data.
BaySeq assumes a negative binomial distribution, but performance was found highly variable in Seyednasrollah et al. 2 . DESeq2 and EdgeR model the discrete nature of count data. EgdeR identified a considerable amount of species with differential abundance (ere, ere2, erq, and erq2 in Supplementary Figure 1 ), but is known to suffer from a high false discovery rate. DESeq(2) uses the same normalisation method as edgeR, but is more conservative leading to a lower false discovery rate. This can also be seen from the lower number of species with differential abundance in the Venn diagram in Supplementary   Figure 1 . In addition, Weiss et al. 3 showed increased sensitivity of DESeq2 using simulated datasets with fewer than 20 samples per group (15 per group in the pressure ulcer dataset).
Concluding, DESeq2 is the preferred choice to test differential abundance.
. Supplementary Figure 2 . Histogram of log2 counts.
